SUMMARY Arrhythmogenic right ventricular dysplasia is a myopathy that affects the right ventricular free wall (RVFW) and gives rise to recurrent reentrant ventricular tachycardia (VT). Because the entire right ventricle is potentially arrhythmogenic, ablating a single site of VT may not eliminate the arrhythmia. We developed an operation to confine any arrhythmic activity arising from the right ventricle to that chamber: total disconnection of the RVFW from the left ventricle.
ARRHYTHMOGENIC right ventricular dysplasia (ARVD) is a clinical entity characterized by predominantly right-sided cardiomyopathy associated with ventricular tachycardia (VT). ' Since 1973, the surgical treatment of refractory VT associated with ARVD has consisted of simple ventriculotomy at the site of earliest epicardial activation during VT in an attempt to interrupt the presumed reentrant circuit responsible for tachycardia.2 This surgical procedure was not uniformly successful; some patients subsequently developed VT at a right ventricular site distant from the original one. 3 Since any area of the right ventricular myocardium is potentially arrhythmogenic in this disease, we thought that surgical treatment must be directed at "isolating" arrhythmic activity within the entire right ventricle. This could be achieved by dissecting the right ventricular free wall (RVFW) from its left ventricular attachments. When subsequently resutured, the fibrous scar would confine right ventricular VT to that chamber.
We describe two patients who successfully underwent RVFW disconnection for medically refractory VT associated with ARVD.
Patient 1 was a 35-year-old man who first experienced VT in January 1980. His father, paternal uncle and a brother died suddenly at ages 36, 42 and 33 years, respectively. Tachycardia was associated with chest pain and lightheadedness. Over the next 18 months, he was hospitalized 10 times with sustained VT and required cardioversion three times. During this time, he was treated with propranolol, disopyramide, procainamide, quinidine and amiodarone, alone and in combination. At the time of referral in September 1981, he had been taking amiodarone, 400-600 mg/ day, for 5 months and was in virtually incessant VT. During interludes of sinus rhythm, the ECG showed left-axis deviation and Q waves in the anteroseptal leads.
The physical examination was unremarkable. The chest radiograph showed a cardiothoracic ratio of 0.53. A two-dimensional echocardiogram revealed enlargement of the right ventricle, most marked in the outflow region. Radionuclide wall motion studies showed that the right ventricular ejection fraction was 0.36 and the left ventricular ejection fraction was 0.40. At cardiac catheterization, the patient was in VT. He had a mean right atrial pressure of 8 mm Hg, a right ventricular pressure of 27/9 mm Hg, a mean pulmonary artery pressure of 15 mm Hg and a left ventricular-end diastolic pressure of 12 mm Hg. The right ventricle was enlarged and contracted poorly, and there was aneurysmal dilatation in the outflow area. The left ventricle was slightly hypokinetic at the apex.
Electrophysiologic study revealed two distinct mor-463 VOL 67, No 2, FEBRUARY 1983 phologies of spontaneous VT. Endocardial mapping showed earliest recorded activity for each morphology to be located in the anterior portion of the RVFW. Tachycardia was incessant and could only be terminated momentarily by bursts of ventricular pacing. At operation, the heart was exposed through a median sternotomy. The right ventricle was enlarged with purplish discoloration and fatty streaks. There were aneurysmal, dyskinetic bulges over the infundibulum and over the basal portion of the inferior wall. The left ventricle appeared normal. Epicardial mapping was performed under normothermia in the absence of cardiopulmonary bypass. During sinus rhythm, low-amplitude, fractionated electrograms were recorded diffusely over the RVFW. The epicardial activation sequence of the RVFW in sinus rhythm was abnormal, showing slowing of conduction over anterior right ventricle. One morphology of VT showed earliest epicardial activation in the right ventricular outflow region and the second over the anterolateral wall of the right ventricle.
RVFW disconnection was then carried out under normothermic cardiopulmonary bypass (rectal temperature greater than 36.5°C) (figs. 1 and 2). The heart was kept beating and left and right ventricular electrograms were continuously monitored. A full-thickness ventriculotomy was performed along the superior, anterior and inferior attachment of the RVFW to the aortoventricular unit.4 All the trabeculae were cut. The tricuspid valve apparatus was carefully inspected: the inferior papillary muscle inserted into the septal area of the aortoventricular unit and the anterior papillary muscle inserted into the RVFW. A Y-shaped moderator band bridged the insertion of the anterior and inferior papillary muscle. The anterior papillary muscle and the common limb of the Y-shaped band were cut. The attachment of the posterolateral wall situated between the pulmonary artery and the tricuspid ostia was cut through an endocardial approach. The wall at that site was very thick, and total disconnection was ensured by a deep dissection of the right aortic sinus, sparing the right coronary artery. The attachment of the RVFW along the tricuspid annulus was then cut to complete the disconnection. Alternatively, the RVFW can be left attached to the tricuspid annulus and this final step can be achieved by dissection or cryoablation of all "interventricular" fibers where the tricuspid annulus joins the membranous septum.
The RVFW and the left ventricle contracted independently only after the section was completed by a dissection of the atrioventricular sulcus to sever all connecting fibres. The appearance and contractility of the RVFW did not change after RVFW disconnection. Various unstable rhythms confined to the RVFW were observed, but no comprehensive mapping could be done. The anterior papillary muscle was reimplanted at its previously marked insertion over the RVFW using supporting Teflon pledgets. The RVFW was resutured and the right ventricular chamber was closed with a 4-0 oration and yellow streaks. The left ventricle appeared normal. Epicardial mapping during sinus rhythm revealed several areas of low-amplitude, fragmented potentials and areas of slow conduction over the anterior RVFW ( fig. 6 ). Epicardial mapping during "clinical" VT showed earliest epicardial activity over the basal infundibulum ( fig. 7) .
RVFW disconnection was carried out as described for patient 1, except that the base of the inferior papillary muscle was ablated using cryosurgery5 6 rather than incision. Postoperatively, there was complete electrical dissociation between the RVFW and the left ventricle.
The patient's postoperative course was unremarkable at 3-month follow-up. Left pleural effusion oc- Discussion Our patients had predominantly right-sided cardiomyopathy associated with VT refractory to medical management. They had the typical clinical and radiographic features of ARVD. 7 We believed that a new procedure aimed at confining arrhythmic activity in the right ventricle RVFW disconnection -offered the only possibility for definitive treatment of recurrent VT. The multiple sites of origin of tachycardia associated with diffusely abnormal right ventricular myocardium precluded localized surgical ablation. The profound disability of our patients and the striking family history of sudden death underscored the need for definitive therapy. RVFW e~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-----~~~~~, The results of right ventricular disconnection in our --. t * 6 -_ -, ---; --$ * A * t < . < 6 ? * f f i i t t _ ' _ _ ---_ _ 1 . f l _ -. _ _ S _ _ _ _ _ t SMALL to medium-sized ventricular septal defects (VSDs) are usually associated with minimal risk of development of pulmonary vascular disease, particularly in early years.'-9 Most authorities have advocated nonsurgical, conservative management of children with pulmonary arterial systolic pressures less than 40% of systemic pressure, and pulmonary-to-systemic flow ratios (Qp:Qs) less than 2:1. 8 However, in this report, we describe a child with progressive pulmonary vascular disease in association with a small VSD that underwent spontaneous closure.
Case Report JF was born after an uncomplicated pregnancy and delivery in rural Louisiana. His mother was an 18-year-old, gravida 1, para 1, abortus 0, healthy white female. At 
